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Washington, D.C. 20231 
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Date of mailing (day/month/year) 

15 May 2000(15.05.00) 




International application No. 
PCT/CN99/00139 


Applicant's or agent's file reference 
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International filing date (day/month/year) 

06 September 1999 (06.09.99) 


Priority date (day/month/year) 

22 September 1998 (22.09.98) 


Applicant 

YU, Long et al 



1. The designated Office is hereby notified of its election nnade: 



in the dennand filed with the International Preliminary Examining Authority on: 
20 April 2000 (20.04.00) 

I I in a notice effecting later election filed with the International Bureau on; 



2. The electio 



„ 0 
□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
983017 IPC 



FOR FURTHER ACTION See Notification of Transmina! of Intemaiional Preliminarx 
Examination Report (Form PCT/IPEA/416) 



International application No 
IPCT/CN99/00139 



International filing date {day/month/year] 
6.September ! 999(06.09.99) 



Priority date (day month rear 
22. September 1998(22.09.98) 



International 



Patent 



Classification 



(IPC) 



national 



classification 



and 



IPC 



lnt.CP:C12N15/12.C07KI4/475.CI2NI5/64,C12Nl/13,C12P21/02 



Applicant 



YU.Long. et al. 



1 . This international preliminary examination report has been prepared by this International Preliminar\' Examining Authority and 

is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and /or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority ( see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
II I I priority 

Non-establishment of opinion with regard to novelty .inventive step and industrial applicability 

IV □ Lack of unity of invention 

^ I xl Reasoned statement under Article 35(2)with regard to novelty , inventive step or industrial applicability: 
citations and explanations supporting such statement 

VI I I Certain documents cited 

VII [ I Certain defects in the international application 

VHI [ I Certain observations on the international opplication. 
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Telephone No.86- 1 0-62093733. ' 
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INTERNATIONAL PH^WINARY EXAMINATION REPORT 



al application No. 
99/00139 



I . Basis of the report 



1 . With regard to the elements of the international application:* 

^] the international application as originally filed 

I I the description: 

pages 

pages 



as originally filed 



, filed with the demand 



□ 



pages 

the claims: 

pages 

pages 

pages 

pages 



filed with the letter of _ 



. as originally filed 

, as amended (together with any statement) under Article 19 
, filed with the demand 



, filed with the lener of_ 



□ 



the drawings: 



as originally filed 





pages 


, filed 


with the demand 




pages 


, filed with the letter of 




□ 


the sequence listing part of the description: 
pages 




. as originally filed 




pages 




. filed with the demand 



pages_ 



, filed with the letter of _ 



With regard to the language , all the elements marked above were available or furnished to this Authority in the language in which ihc 
international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language „ which is: 

I [ the language of a translation furnished for the purposes of international search (under Rule 23 .1 (b)). 
I [ the language of publication of the international application (under Rule 48.3 (b)). 

j — I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and / 
or 55.3). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing; 

contained in the international application in written form. 
j — j filed together with the international application in computer readable form. 
j — j furnished subsequently to this Authority in written form. 

j — I furnished subsequently to this Authority in computer readable form. 

I — I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the international 

application as filed has been furnished. 
I — I The statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished. 

3. The amendments have resulted in the cancellation of 

the description, pages 

the claims, Nos. 



the drawings, sheets/fig_ 



4. This report has been established as if (some of )the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 

in this report as "originally filed" and are not annexed to this report since they do not contain amendments(Rules 70. 16 and 70. 1 7). 
** Anv replacement sheet containini: such amendments must be referred to under item I and annexed to this report. 
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Inventive step (IS) 
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Claims 




NO 


Industrial applicabilit>' (lA) 


Claims 


1-14 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

The indispensable technical features involved in claim 1-14 have not been searched in the prior art.and these indispensable 
technical features are not obvious relative to the prior art and able to apply in industry.So claim 1-14 are noveltyjn ventive step and 
industrial applicability. 
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From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



Xu Xun 

Shanghai Patent & Trademark Law Office 
Guiping Road 435, Shanghai 200233 
P.R.China 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71,1) 



Date of mailing 
(dsy/month^ar) 



08.06.00 



Appticanf s or agdnfs file referenoo 

983017 1PC 


tMPOHTAMT SWTTRCA710N 


Intemalionat application No. 

PCT/CN99/00139 


Intemadonal filing date (day/monthZ/oar) 

06.09.99 


Priority date (day/month^&ar) 

22.09.98 


Applicant 

YU, Long, et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith th 
intematiQnal preliminary examination report and its annexes, if any, established on the international application. 

i 

2. A copy of the report and its annexes, if any, is being transmitted to the Intematiorval Bureau for communication 

to all the elected Offices. 

) , 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of th 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain ads (tiling 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of th 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 

The Chinese Patent Office 
(IPEA/CN) 



Autfiorlzed officer 



Tel. 62093733 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicanf s or agent's file referenoe 

983017 1PC 


See Notificatioo of Transmtttal of International 
FOR FURTHER ACTION Preliminary Examtnation Report (Form PCT/IPEA/416) 


Intemalional application No. 

PCT/CN99/00139 


Internationa] filing date (day/tnonlh/yBar) 

06.09.99 


Priority date (dsyAnonth/year) 

22.09.98 



International Patent Classification (IPC) or r>ational deification and IPC 

Int. C\: C12N15/12, C07K 14/475, C12N15/64,C12N1/13, C12P 21/02 



Applicant 



YU, Long, et al. 



1 . This international preliminary examination report has been prepared by this International Preliminafy Examining Authority 
and Is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, Including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3, This report contains indications relating to the following Kerns: 
I S Basis of the report 



II 


□ 


Priority 


111 


□ 


Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 


IV 


□ 


Lack of unity of Invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects In the International application 


VIII 


□ 


Certain observations on the international application 



Date of submission of the demand 

20.04.2000 


Date of completion of this report 

May 31, 2000 


Name and mailing address of the international 
preliminary examining authority: 

The Chinese Patent Office 


Authorized officer 

K Ki 62093733 

Telephone No. ^^^^^ ^ 



Form PCTM09 (cover sheet) 
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EXAMINATION REPORT 



Int mationat application No. PCT/CN99/00139 



I. Basis of the report 

1 , This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office h 
response to an invitation under Articie 14 are referred to in this report as 'originally fiiecTand are not annexed to 
the report since they do not contain amendments.): 

S the international application as originally filed 



2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, 
this I PER was drawn on the basis of the sequence listing: • 

® contained in the international application in printed form 



Form PCTMOg 
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V. Reasoned statement under Article 35(2) with regard to novelty, Inv ntive step or industrial 
applicablltty; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-14 



Inventivo step (IS) 



Yes: 
No: 



Claims 
Claims 



1-14 



Industrial applicability (lA) Yes: Claims 1-14 

No: Claims 

2. Citations and explanations 

The essential technical features of Claims 1-14 have not been searched in the prior art. 
Moreover, these technical features are not obvious when compared with the prior art, and have 
industrial applicability. Therefore, Claims 1-14 possess novelty, inventiveness and industrial 

applicability. 
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(54) Title: NEW HUMAN HEPATOMA-DERIVED GROWTH FACTOR ENCODING SEQUENCE AND 

POLYPEPTIDE ENCODED BY SUCH DNA SEQUENCE AND PRODUCING METHOD THEREOF 

(57) Abstract 

The invention provides a cDNA sequence of a new type II human hepatoma derived growth factor(HDGF2). The protein 
encoded by such sequence is a homology of type I HDGF. The present invention also relates to peptides encoded by the 
nucleotide sequences, to uses of these polynucleotides and the polypeptides, and methods for producing the said polynucleotides 
and the polypeptides. 
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^ — 4^ A lis HDGF ^ ^ ^ A HDGF2. 

HDGFfHlzI^gS, 2^.^BJ0<jHDGFfHl-i^.^SM^^^AHDGF2. 

^■^m'^^-^\-'^m^^\^.-^mmw^, iiMfiM^^^AHDGF2. 

2fs:.^0Ji5Jf{itTi*#AHDGF2SIi]J?^iJ^nge65/^^. 
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mr^'M^i^T^sEQ ID NO: 3^j>km'wmi2i-732m^m'^m^m^^, ^mm. 

M^SEQ ID NO: 3 't'M^^^ 121-732ii JiJ. 
^A^SEQ ID NO: 4Jf ?|J6<J^^. 

i^y^mmMr^nT^GE2W^mm^^^^^^mm^mnY^^m'fmjk'm^ 
Bn. ?t^^HDGF2ge^iiic#:, m^^^^mBn^sEq\-D\^Q:3^}km.^m 
\2\-i32m^^^m.m^m^^^io%tmw^^\ 

(b)#^g^(a)'^'6t/^i*i!ii$ff A?t±lB3M. S^HDGF2^6 B5fil§[^ffl^"S; 
(d)^^i±i:aWHDGF2Merg&6^^5t. 

iiilBi^^iJjESEQ IDNO: 3, ^4^?^ ^i^i^tlfiT 12 1-732{w 

^^^m^, "6^nm" . -i^it^^- ^ "m^^^m^" dna^j^. ^^dna 

^^^m^. Tfcif "HDGF2m&i^^mmmj¥Jr ?g^5^^WHDGF2gfi 
}-g'}40<J^JJf:B-7^^itj?M, ^nSEQ ID NO: 3^ l2l-732i^L^'Bm!¥nR^Wi 
n. i^m^}¥^^iMt^, iiLfSEQlD-NO:3)¥^fl&^m^mi2\-732itL^^m'^, ^ — 

5^^6?jf^#|±, fJiVJ.^SEQl'DliO:3'^\2\-132itLm'Bm.mmW^]li^^mOVo^ 
WiB^i^n^n^m^^SEQ ID NO: Am^^Bn. i^Tfci^jS-Hfg BgS4='jgPm^f^ 
T. ^^iiili, ^i^;g?^:%^#T-^SEQIDNO:3^'AI^^^I2I-732{i^^^^i^ 
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n^^mU^B'mff^^l. lit^h. i^y^m^'^m^SEQ ID NO: 3 ^>A1I^Sgl2 1-732 

1*1. mmmyuS'tvj.^^M'^m. 
10 20%. ^m-&.M'j^^5o%, m#iifes^^8o%, M^mm'j^^9o%(mTs^mMTf). 

^i^"HDGF2m&^^" ?g=BrWHDGF2gSr&tt6tlSEQIDNO: 
4j??'J6^^tfc. -i^yfci§^iE'EZJs&:^W-^AHDGF2;f^gfHlT^tg61]. SEQ ID NO: 4;?^!J6^J 
15 i*^^^B5t:-tlfg(f0^;FPIT): ^Ti-(il^^l-50^, ^#ltkl-30 

20 ^tfc^#?^'^^Sj^6^TiJtg. i^7f^i§35'&?SHDGF2^6etjrE&-14>{-|S^a-?g'&f?f^ 

25 HDGF2^|tog^>MS:651i-^^fi. ^ 7 /L "fe stJ ^ . ^^m^vUST 
HDGF2^^Btl"I?-§'ttK-|S. i^>tg:a^HDGF2^|ivi?^iJ6<JM^^^^10i-j^^ 

ii#s^~-t^3o^i£^^s^, ^fiM2ii>^^5oi-i$^MS^, wmmm 

asJiSii#tHDGF2Mfi5!c^^fi^5^fK(t?. i*^l^fiUi^-^^f>?HDGF2^tt^ 
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n^pcRri^^i^^Mj^^HDGFi^m^mmi^^t j^'^^iLTmm^j^m^mMm 

Amm. ^m?i^!\i?imm. ^mm, i^m^EmmMMm^m, iacuomm^ cos 

m^'fHDGFimmr^^^n^^. t^mm^^HDGFimmj^!^^}^^:^^ 

^nMHDGF2m&6^^^, i^L^i[^m^^^momDGF2m&^jjm6mi^. ^-^m 
^mim^m^m^^^t^i^^m^mHDGF2mmr<^tB^mfLi^. 

i^nm. inFab'oic(Fab)2>}-is: ^jii^^mm i/Li^^^; mmxm^km&^^mFy'^'^ 

(Ladner^A. MH^^jNo. 4,946,778); ^^^^m, tim^MiXi^^^^^m^ 
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^3C^iS7f^^f'J-§-(iALKohler #A. Nature 256;495, 1975; Kohler ^A, Eur. 
J.Immunol. 6:51 1, 1976; Kohler #A; Eur.J.Immunol . 6:292, 1976; Hammerling # 
A, In Monoclonal Antibodies and T Cell Hvbridomas , Elsevier, N.Y., 1981). 2js:^9J 

10 mxw-'^mmBDGvimmf'mu^^^^x^m'^K. mxi-^WL-^^^^m^. &m 
15 ^^m^^XHDGF2m'^m±^j¥^^i^^^^M'^'^umpcRrm&^ mm.-& 

20 mmi±~^. 

?'J. 2^iSii'f-fc^'g-^>{^5^'^?IA2[^.S0J^B0M4^. 

^mM\lX^j^(Ste\van #A ,(1969) Solid-Phase Peptide Synthesis, WH Freeman 
30 Co., San Francisco; Merrifield J. (1963) J. Am Chem. Soc 85: 2149-2154). l±i^^\^^ 
^MSJ^pJli^ffl^Xlggz^liatf . Mia, pJU^lM Applied Biosystems 61? 431 A flic 
^^{^(Foster City, CA)^^^^5S.^. PJVJ.^m^tm^^^^mm&&^^>^$3:, 
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(FISH), cDNA^m^^^'^m^Pik^i^mn^^, '^uxmiMmmm^i^m 

{i. -i^^7ftnJl.^(^ffiMS^^ 500bp 6lJ cDNA ; 2000bp °Si#M 

cDNA . nJ0j)l Verma #A, Human Chromosomes: A Manual of 

5 Basic Techniques, Pergamon Press, New York( 1988). 

:<K(Mendelian) Aififf PJilii Johns Hopkins University Welch Medical 

Library ^m±mn). ^fs, ililig#:^#f3^^^SS S^^ST I^J-l^feisi^E 

10 m^mm:tm^m^-\^. 

iix:^^mmA HDGF2 m&t^m. -5j\)j,MM^^m&^^^±'^m^&m{^m 
25 ^. -t^^mmj^^^^^^yj^^^w^. ^Mm^A HDGF2 M^'^ ux^m^^YMB 

30 m^x^nm-^^m. 
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^ tp ^ ?A E iiip s m E ^ . 

"I" 

^^l^dl^. AHDGF2&>J cDNA^^Sti??iJ:g$nit[:^^#65. 
0:)tL >^ gtllcDNA:$:i^(!i}^ S Clontech^ ^ ) j^tl^g . JSJt IE ?l Al : 5'- 
ACCGCTCGTCCGCCCGGCTTGAG-3' ^0 ^ ?l 1^ A2: 5'- 

GATCCTAGACATGTATAAGTCTGCG C-3", i^^TPCR. ^5'J^#1024bp65 @ 61] 

>H-|S:. Mif /^ttillSEQ ID NO: 3&1]^-f^cDNAj?^iJ. 

^T?fiiH5fi^rj^^-i^H?(HDGF):g>AA6l3HT^^B35fit*HuH-74^^^51J6^Jlf^ 

-fe d- Biol. Chem. 269(4Q):25 143-25 149, 1994). -SdSA^-I'llv fF^#^ 
miR^##;fS^B3M^*4^i4j^^ii ( J. Biol. Chem. 269(40):25 143-25 149, 1994). 

&^mM. mE.'^in^S jfeiai^lx t^:i-^T7Q%6^GC fcbf Biochem. Biophys. Res. 
Commun. 238:26-32, 1997), mm'^M^&^-&.±^mm^^xim^^M^^JJn^. 
jffaDNA^S-f-t. -iJlk^.mt^^VARmmMm^^ a. Cell.Biol. 115:887-903. 1990; 
Cell 62:503-514, 1990). J^^KDGF M & ^.^^^ =f m m J^ q. Biol. Chem. 
269(40):25 143-25 149, 1994), iB^i^mm^^.&^^mmi^m^U^^ — ^ml^^ 

^h, HDGF65C^61]S$-I4S^StMfnHMG^5-^.6<JHMG-I/-2i^;g|5]W.. Ifffi^lzif^iJ 
?^HMG- 1/-2 4^ g. ^ Jl^aM a EM( Biochemistry 29:44 1 9-4423, 1990). ^g^oj 
t^HnnF?^i^^i-./^^^i^^^B^^g^^lJ?i^^BM^-fe&^ySa( Biochem. Biophys. 
Res. Commun. 238:26-32, 1997). HDG¥&^^ ^^mm-{^-\imn^M-\±m-^^i^m 
fl^tg-f^a^v^VT \-.^^mm±&^m.miftm( CUn. Chim. Acta. 183:273-284. 1989). W 

^llD.l=S^^::^M^^P5 6t)#.^W.SL7^^5^EaM6ti;^WCBIood 91(10):3527-3561. 
1998; Ann. N. Y. Acad. Sci. 545:240-252. 1998). 
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ii^^$Be^^j(i^f^$pSambrook#A. -^^^m.- m^M^mCNeyv York: Cold 
5 Spring Harbor Laboratory Press, 1989)4'^ iJc^ss^J jigp^jS/f ^i;^^^ 
ft. 

1 

HDGF2 6<J cDN A /? ^ij 65 ^ H ffl iij ^ 

10 I- ^mrm 

WA^A,.X gtllcDNA^^CpKjgClontech^wD^II^g, ffl^^^^AI: 5'- 
ACCGCTCGTCCGCCCGGCTTGAG-3' (SEQ ID NO: 1) j^IEfnl ?|^. ^^=s=^A2: 
5'-GATCCTAGACATGTATAAGTCTGCGC-3' (SEQ ID NO: 2)j%.Sf^?|#;, i$^T 
PGR, PCR^#j^93-C4^l4'. m±m3'C\^^. 68.5-C l^#fn72-Cl^#i2^T 
15 35^ti5F. «^72-C|S#5^^l^. ^^^mm^im^CK}^ ^1, j^I024bp6<je6tJ>H-|l. 

2. ?cKi^^mm 

JM103. MQIAprepPlasmidi^^J^(QIAGEN)|i^j^*£. M)K!g^®5^^^i^^J^ 
20 CPharmacia))?d-®A>tgia^f^[^.?.^'JI^^. f^^^^PCR^^t^^^iS^T'^jI^^^ 

TM 

WB. ^SequiTherrri EXCEL DNAiKllJ^-^^^^^ 

m.m^^=^m'7m\B, ^mm^m^i^m^^mB, m%±-^cmAm^\, ^ 

I024bp, #^Bg;?^!jjALSEQIDNO;3. ^^?f ^i^fllii^ 121-732-e^l=M. 

^g^^#PJ6<]±-fxcDNAi?^iJtf#i±JHDGF26<jSS^;??'J. ^203^^^^^ 
25 S. ^SS^J?^'Ji^iALSEQ ID NO: 4. 

^J5£i^()2 

m A HDGF2,6-J ^ -fe cDNA i^^'Ji5.^^5^Me^£ Non-redundant GenBank+ 
30 EMBL +DDBJ+PDB ^ j$ ^ Non-redundant GenBank CDS translations+PDB 
+SwissProt+Spupdate+PIR|J[ig;^ ^ MBLASTiS^T^lS^ ^ 6 1^ 'if.^t^. 
't:fn-^/hEHDGF(dbj|D63707|MUSHDGF)S@S^ii?^ilfi JrWSi^flili-ll, ffi 
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pcGENEm'^bm:^m, 'bfn^^sg7X¥±&tjf^-t±iii'jT68.7%, ^m&7Kw- 
±6tjf5i-t±iii'j753.7%. ^^^9.4%^^mmmmum^^^2). w^m^i^^^^m 

HDGF2^^— i-/hLmHDGFS@(dbj|D63850|D63S50)li(&^ — -1"A61}HDGFSH 
5 (dbj|D16431iHUMHDGF)iilW — :S6>jfl]W^'l4. ± 3* *g S Hl^ iA fiX — ^ ^ 

ix( J. Biol. Chem. 269(40):25 143-25 149. 1994). /^WHDGFm^Jl^^^SMB'^^:^. 

10 SC. -fMNorthern^x^t^s^-b^EAB^]'!:^, R'^^^^iRmR^^mmm 

gtiIEBJ( J. Biol. Chem. 269(40):25 143-25 149. 1994). m^W^&^UA, HDGF^&fF 
15 5 ^^jjifgi^^f i^i^70%6t)GCfcb( Biochem. Biophys. Res. Commun. 238:26-32, 

1997). i*^#,c^fn-^^£ff^Hgffi^aW^#^^ii6^«Htg|^f!U, Hrra-EinpT 

i^i^j^^a j^( J. Cell. Biol. 1 15:887-903. 1990; CeU 62:503-5 14, 1990). 

W^^^^^ElTJ^ HDGF m&^WW^^mm^ a. BIoI. Chem. 
20 269(40):25 143-25 149. 1994). {l^i^^S^^.M 61)®S^J?^'J 't'fP'a -W— IzS^lttE 

^Mfi^ftffi. 5£^fltmM^-f^H-?(FGF)i£i^^fSftj*f^fg-^lxi55. 

m^HMG-l/-2mj^^M, ff0 3*m??!lffiHMG-l/-2 + B^;mMe^-g-Efe:x 
25 ( Biochemistry 29:4419-4423, 1990). ^.^±y^mp^, tgHOGF^f^I-ft/sf^ 
t^^mm^^WKMm^M±-^&^-m±i Biochem. Biophys. Res. Commun. 238:26- 

32. 1997). :$i:^m_^HDGF2^mw^^miu-{^-i±. 

HDGF&^m^^mm-i^'\^m^i^M^'\±mm'^iiifnBfmm6^'i^^±^^m^± 

^'0)M^i^iM.( CUn. Chim. Acta. 183:273-284. 1989). i^0^t=^t^^m± 

it&^sk'^^i^yTm^mm^'=]=^.miixRmimm&'o^-n ( Blood ginoy.zsn- 

3561. 1998; Ann. N. Y. Acad. Sci. 545:240-252, 1998). ISHDGF2^^^0JHDGF2 
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10 ^M0i}3 

HDGF2 ^ m 6-] ^ 

PCR^^=rSg?|J^S^frii. ^^#HDGF2 cDNAf^:^^MA>^S. 

15 5 -CCACGGATCCATGGCGCGTCCGCGGCCCC-3'(SEQ ID NO: 5) 

5 -ATCCGTCGACTTAGGTCCCTTCACTGGTT-3 (SEQ ID NO: 6) 
20 i^?fi^-^WSaII|5i$(|-|±|*ji;]SI&5sStU{i/.^,. ^#^jJ:?fnHDGF26^fP^tS5^ 
/¥^'J. 

^l#7Jlfi5P^$!j'!±rti;DiS6l3i|-Klfi<^.^tJ!Si^^B®aiii5l4!^pQE-^^^^ Inc., 
Chatsvvorth, CA)± 6tJ f'J ^JO IS SI ^-^^ . ;^ ^ 5^ ^ ^ in: "It 

(Amp''). -^^fflMXfJ^*(ori). -^IPTG-PTi^^5i-?/^m^(P/0), -^^3^ 

1^Ml5/rep4^E.colim^^, MlS/repA^^ ^^fl ^ij J^^pREPA, ^^iilacIPliiJ^ 

30 -mPstI@ii;]^^MA>T-|5:5^/h^.:^l^, jfi!i!iJ/?-3iiiEHDGF26t)cDNA>i-aBIE 

ffilh*DAmp(100 M g/m.l)fnKan(25 p g/ml)65LB?g{^i^#S4'itlf ig#(0/N) 
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^mm^^mw^m'\±^'it'r^m. xtmom)mn'^vM: loo-i: iso&mmmm 
*daiptg( "^i^mm-t-e> -D-^^fim=3'" m^-mj^^imM. m.xtmacm&'^^ 
5 (6000 xg. 20^14^). m-^mmm^<^, '^mmm^mm^mMi^n=i'6MB^^m 

15 Mf^> ^m^SEQ ID NO: 4 SI] j? ^'J — . 

5 -CCCTAAGCTTATGGCGCGTCCGCGGCCCC-3'(SEQ ID NO: 7) 

i-^^l^ ^ ^Hindiii m M 'tt to H &^ H . S Sl-fcU ^ A S ^ 
5^ ^ JF 6^ HDGF2^ 5^ ^'J S^ 1 9 ^ ; 
25 3'^?I1^j?^iJj^: 

5 - TTTCGGATCCTTAGGTCCCTTCACTGGTT-3 (SEQ ID NO: 8) 

^'J^^-^^Cn ori). — '1"^^t:^'J^.'^,(SV40 ori), — 4^T7>!g^^, —^mwB^^ 
(P-CMV). — ^Sp6^^^. — '^SV40^^^, — '1"SV40^]nMfg-tfO*BiiiZ&5polyA 
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ffl Hindlll BamHI M pcDNA3 mi^RmAPim. KS^^^SAK-gj^t^PJ 

HDGF2 6tJ cDNA 1^ £ IE 5^ A T is 

;^Sf?^CHOmjJfi:i:M5&?fl?^S, ;^LipofectiniS?FiJ:^(GiBco Life):ffi^f. $^ 

mmR±m, m^P^MI^^&UmMm. W-B-0.05%Triton61j50mMTris -HClCpHT.e) 

M M SOmMTris • HCl(pH8.0) ¥ # 6>J DEAE-Sepharose S . I-^^ 0-lM NaCl 6<J 
SOmMTris • HCl(pH8.0)^?Sj^-^J|J^?^iStTt;ijK^Ji£. i&^±3z&ll&6tJrg'f4il^. M 

iifc^h. ffi^^J?l:;^S)J^^iilie6^N^foc^#io-l-MS^^S&ljMS^a^f 

ifl'J/^. ^SC-^SEQ ID NO: 46^j?^iJ— gf. 
20 I^Jef3'!l5 

_ ; _:_ 

whkm^'P^JJT, ^m^mR^^^lk¥reundsi&M?Ut. >^50-100m g/0.2ml?L{-fc 
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l¥ ^'J ^ 



(1) — ilSfsB: 

(iii)i^^'J^S: 8 

(2) SEQ ID NO: l6Mg J. 

(xi)i?^iJ^S3i: SEQIDNO:! 
ACCGCTCGTC CGCCCGGCTT GAG 23 

(2)SEQ -ID NO: 26^ft,t 
(i)/?mftiE 

(A) ixiS: 26?^^ 

(B) ^Sy: 

(xi)j?jijffiii: SEQIDNO: 2 
GATCCTAGAC ATGTATAAGT CTGCGC 26 

(2)SEQ ID NO: 36Mf 1,: 
(i)i?^'J#tE 

(A)-{xJg: 1024bp 
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(D)$5*h^tij: m-\i 
(ii)^^5!IS^: cDNA 
5 (xi);??iJJSj*: SEQIDNO:3 

1 ACCGCTCGTC CGCCCGGCTT GAGGCCCGCG GGGAGCGCGC GCAATTCGTC GGCCCGCGGG 
61 GGGGCGGCCT CCCGGCATCT TCGCGGCGAC CAAGGACTAC CAGGAAG6GG AGCGGCTGGG 
121 ATGGCGCGTC CGCGGCCCCG CGAGTACAAA GCGGGCGACC TGGTCTTCGC CAAGATGAAG 
10 181 GGCTACCCGC ACTGGCCGGC CCGGATTGAT GAACTCCCAG AGGGCGCTGT GAA6CCTCCA 
241 GCAAACAAGT ATCCTATCTT CTTTTTTGGC ACCCATGAAA CTGCATTTCT AGGTCCCAAA 
301 GACCTTTTTC CAJATAAGGA GTACAAAGAC AAGTTTGGAA AGTCAAACAA ACGGAAAGGA 
361 TTTAACGAAG GATTGTGGGA AATAGAAAAT AACCCAGGAG TAAAGTTTAC TGGCTACCAG 
421 GCAATTCAGC AACAGAGCTC TTCAGAAACT GAGGGAGAAG GTGGAAATAC TGCAGATGCA 
15 481 AGCAGTGAGG AAGAAGGTGA TAGAGTAGAA GAAGATGGAA AAGGCAAAAG AAAGAATGAA 
541 AAAGCAGGCT CAAAACGGAA AAAGTCATAT ACTTCAAAGA AATCCTCTAA ACAGTCCCGG 
601 AAATCTCCAG GAGATGAAGA TGACAAAGAC TGCAAAGAAG AGGAAAACAA AAGCAGCTCT 
661 GAGGGTGGAG ATGCGGGCAA CGACACAAGA AACACAACTT CAGACTTGCA GAAAACCAGT 
721 GAAGGGACCT AACTACCATA ATGAATGCTG CATATTAAGA GAAACCACAA GAAGGTTATA 
20 781 TGTTTGGTTG TCTAATATTC TTGGATTTGA TATGAACGAA CACATAGTCC TTGTT6TCAT 
. 841 TGACAGAACC...CCAGTTTGTA TGTACATTAT TCATATTCCT. CT.CTGTTGTG TTTCGGGGGG 
901 AAAAGACATT TTAGCCTTTT TTAAAAGTTA CTGATTTAAT TTCATGTTAT TTGGTTGCAT 
961 GAAGTTGCCC TTAACCACTA AGGATTATCA AGATTTTTGC GCAGACTTAT ACATGTCTAG 
1021 GATC 

25 

(2)SEQ ID NO: 46Mtl.: 

(A) -ixJg: 2034^^Si$ 

(B) mm: m.mm 

(ii)^T^Sy: 0^ 
(xi)i??iJ^Ui$: SEQIDNO:4 
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1 Met Ala Arg Pro Arg Pro Arg Glu Tyr Lys Ala Gly Asp Leu Val 
16 Phe Ala Lys Met Lys Gly Tyr Pro His Trp Pro Ala Arg He Asp 
31 Glu Leu Pro Glu Gly Ala Val Lys Pro Pro Ala Asn Lys Tyr Pro 
46 He Phe Phe Phe Gly Thr His Glu Thr Ala Phe Leu Gly Pro Lys 
61 Asp Leu Phe Pro Tyr Lys Glu Tyr Lys Asp Lys Phe Gly Lys Ser 
76 Asn Lys Arg Lys Gly Phe Asn Glu Gly Leu Trp Glu He Glu Asn 
91 Asn Pro Gly Val Lys Phe Thr Gly Tyr Gin Ala He Gin Gin Gin 
106 Ser Ser Ser Glu Thr Glu Gly Glu Gly Gly Asn Thr Ala Asp Ala 
121 Ser Ser Glu Glu Glu Gly Asp Arg Val Glu Glu Asp Gly Lys Gly 
136 Lys Arg Lys Asn Glu Lys Ala Gly Ser Lys Arg Lys Lys Ser Tyr 
151 Thr Ser Lys Lys Ser Ser Lys Gin Ser Arg Lys Ser Pro Gly Asp 
166 Glu Asp Asp Lys Asp Cys Lys Glu Glu Glu Asn Lys Ser Ser Ser 
181 Glu Gly Gly Asp Ala Gly Asn Asp Thr Arg Asn Thr Thr Ser Asp 
196 Leu Gin Lys Thr Ser Glu Gly Thr 

(2)SEQ ID NO: Sd^isM. 

(A)-fejft: imm 
(Emm- 

(CM-\±: 

(xi)j?J'J?H3*: SEQ ID NO: 5 
CCACGGATCC ATGGCGCGTC CGCGGCCCC 29 

(2)SEQ ID NO: 66^fsB 

(A) i^J(f : 299^^ 

(B) mm: mm 
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(xi)j?^tJ?H3*: SEQ ID NO: 6 
ATCCGTCGAC TTAGGTCCCT TCACTGGTT 29 



(2)SEQ ID NO: 76<J-fsB 

(A) -Ix>g: 29Se^S 

(B) ^m: mm 

(xi)/? ^ijffij*: SEQ ID NO: 7 
CCCTAAGCTT ATGGCGCGTC CGCGGCCCC 29 



(2)SEQ IDNO: 8^Kjft,E 
15 ' (iWmWilE 

(B)mm: mm 
(cm-ft: 

(D)$5th^t£j: m-\± 
20 (n)^'^mm-- mm'm'm 

(xi)j?JiJ^Sa^: SEQ.ID NO: 8 

TTTCGGATCC TTAGGTCCCT TCACTGGTT 29 
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u m w ^ ^ 

Ma£6t)^^^if ?'J-^SEQ ID NO: 3 ^'M^H^elf 12 I-732fi61j|g=B^^j??ilWS 
mm^^'^mBmt^^^mi^'^.^.i'^T ^SEQ id NO: 3^i^.m^Sgl21-732 

^fkMc^S>EQ ID NO: 4fr^6>Ji??'J. 

3. ^nafiJ^j}<I^;fi*&-]DNA^^, ^tf!iE^£^. T^i¥JiJ^WSEQIDN0:3^^ 
=rSgI21-732{i6^j^^'J. 

4. — #^^61jHDGF2ge^^. ^#fiE^E^. ^WSEQ ID NO: 4S 
S^i?^>J6lJ^^. lX^yg-f±>M^, s3c^rg-f±t?i^i^. 

5.iflafiJ^55c4/;ra*6^^tt, -i^^Ii:^:S:WSEQlDNO:4;f^iJ6^ 

7.-?tffi*5Jf'J^>ft6^;ri^iic{$:??'te6^?t±^fflM. 

9.$p;f3if'j^3jc7ff^6i]?t±^fflM. ^#2E^£T, \%mm^Mm^m. 

/??>J. JB^HDGF2MS^iiig|^. ;;f3a^&5m^^i??'J-^SEQIDNO:3^iA:^=§=il 
12I-732fi6U^=g=^i?^'J^S^'^70%65f^i®-i±; 

{c)^m.^mikuDG¥2m&^m^m^T , mn^^^(h)^^mmmm; 

( d ) ^ ^ i±i ^ W H D G F 2 M e i± 6lJ ^ fit . 
m2\-132itL. 

\2.-nm^^^mw^^^j^mmDG?2m^^m^^-\^^^mvi'i^. 

M.-iH'l^lt^^.^ffffi^^. -t^Waf'Jg^ 1 MiiS5DNA5f?^^^ 8-100 
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A HDGF2 
/JhU HDGF 
A HDGF2 
/J^^m HDGF mm 
A HDGF2 
/hi. HDGF fl^ 

A HDGF2 mm 

HDGF t^^ 

A H0GF2 mm 
y^m HDGf mm 
A HDGF2 mm 
/J^Lt HDGF mm 

A H0GF2 t^BS 

/J^^ HDGF mm 

A HDGF2 MeH 

4^n. HDGF mm 

A HDGF2 ^^g§ 
/J^^t HDGF mm 
A HDGF2 ^^52 

/jNttHDGF mm 

A HDGF2 t5eS 

yi^mnoGF mm 



- ACCGCTCGTCCGCCCGGCTTGAGGCCCGCGGGGAGCGCGCGCAATTCGTC -50 

llllf I 
CGCAAAC-TTG -10 

- GGCCCGCGGGGGGGCGGCCTCCCGGCATCTTCGCGGCGACCAAGGACTAC -100 

III MM IIIIIM I Mill I II III 

- GGCTCGCGC TTCCCGGCT-CGGCGCGGAGCCCGG-GGCGCC -49 

- CAGGAAGGGGAGCGGCTGGGATGGCGCG-TCCG--CGGCCCCGCGAGTAC -147 



CG- 



-CGGCCCCGCCA- - -TGTCGCGATCCAACCGGCAGAAAGAGTAC -91 



- AAAGCGGGCGACCTGGTCTTCGCCAAGATGAAGGGCTACCCGCACTGGCC -197 

II II IMMIII II II llllllll II Mill IIIMIII 

- AAGTGCGGAGACCTGGTGTTTGCGAAGATGAAAGGATACCCACACTGGCC -141 

- GGCCCGGATT6ATGAACTCCCAGAGGGCGCTGTGAAGCCTCCAGCAAACA -247 

lllllllllllllll I M MM II IMIII I Mil MM 

- GGCCCGGATTGATGAGATGCCTGAGGCTGCAGTGAAGTCAACAGCCAACA -191 

- AGTATCCTATCTTCTTTTTTGGCACCCATGAAACTGCATTTCTAGGTCCC -297 

I II I MM llllllll Jlilllll II IIMI II II III 

- AATACCAAGTCTTTTTTTTTGGGACCCATGAGACGGCATTCCTGGGCCCC • -241 

- AAAGACCTTTTTCCATATAAGGAGTACAAAGACAAGTTTGGAAAGTCAAA -347 

llllllll II II Ml MM I III M MIIIIM III I II 

■ AAAGACCTCTTCCCTTATGAGGAATCCAAGGAGAAGTTTGGCAAGCCCAA -291 

CAAACGGAAAGGATTTAACGAAGGATTGTGGGAAATAGAAAATAACCCAG -397 

III IIIIMI II I III II IIIIIM -II M M lllll 

■ CAAGAGGAAAGGGTTCAGCGAGGGGCTGT6GGAGATCGAGAACAACCCTA -341 

GAGTAAAGTTTACTGGCTACCAGGCAATTCAGCAACAGAGCTCTTC - - - A - 444 

III III lllllllllll I III II Mil I I I I 

CAGTCAAGGCCTCTGGCTACCAGTCCTCCCAGAAAAAGAGTTGTGCGGCA -391 

GAAAC - TGAGGGAGAAGGTGGAAATAC- - - -470 

II I IMIII II MM II I 

GAGCCCGAGGTGGAGCCCGAAGCCCATGAGGGTGACGGTGATAAGAAGGG -441 

- - -TGCAGATGCAAGCAGTGAGGAAGAAGG -TGATAGAGTA- - -507 

IMIII I lllll II llllllll MM II I 

CAGTGCAGAGGGCAGCAGCGACGAAGAAGGGAAACTGGTGATCGATGAAC -491 

m 1 
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A HDGF2^gBS 
/htm HOGF i^m 
A HDGfZmm 

A HDGF2 urn. 
/Jn^ HOGF^m 
A HDGF2 -f^iS 

HDGF mm 

A HDGF2 |gg$ 
y^m. HDGF^^gg 
A HDGF2 mm 

/hm HDGF mm 
A HDGF2 mm 

/J^a HDGF l^gg 

A HDGF2 mm 

/hii. HDGF II §2 

A HDGF2 mm 
HDGF mm 

A HDGF2 

/jN^a HDGF mm 

A H0GF2 tigg 

/him HDGF mm 

A HDGF2 |gg§ 
/Jn^ HDGF ties 



G/\AGAAGATGG/\AAAGGCAA AAGAA - AGA AT - 537 

I MINI MIIMI I MM III II 

- CAGCCAAGGAGAAGAACGAAAAGGGCACGCTGAAGAGGAGAGCAGGGGAT -541 

- G - ---AAA- AAGCAGGCTCAAAAC GGA -559 

I III III III III III 

- GTGTTGGAGGACTCCCCTAAACGTCCCAAGGAGTCAGGAGACGATGAGGA -591 

- AAAAGTCAT ATA CTT -CA 576 

I I II III III M 

- GGAGGACAAGGAGATAGCTGCCTTGGAGGGTGAGAGGCACCTGCCTGTAG -641 

AAGAA -ATC CTCTAAAC - AGTC CCGGAAATCT - 606 

Mill I I Nil I I II I III I II 

- AGGTGGAGAAGAACAGCACCCCCTCTGAGCCAGACTCTGGCCAGGGACCT -691 

- CCAGGAGATGAAGATGACAAAGA CTGCAAAG - AAGAGG - - - A -644 

II I III mil II III UN III MUM I 

- CCTGCAGAGGAAGAAGAGGGAGAGGAAGAGGCTGCCAAGGAAGAGGCTGA -741 

- A-- - AA CAAA -651 

I II Ml 

- AGCCCCAGGCGTCAGAGATCATGAGAGCCTGTAGCCACCAATGTTTCAAG -791 

- AGCAGC--- TCTGAGGG TGGAGATGCG -675 

II III MM I I Ml II I 

- AGGAGCCCCTGCCCCGTTCCTGCTGCTGTCTGGGTGCTACTGGGGAAACT -841 

- GGCAACGACA--CAA GAA -ACACAACT- -599 

III I M III Ml II I III 

- GGCCATGGCCTGCAAACTGGGAACCCTTTCCCACCCTATTTACCCTACTC -891 

- --TCAG--ACT---TGCAGAAAACC-AGT---GAAG GGACCT -730 

III III II II 11 I I I II II III 

- CCTCACTCACTCTCTCCTCTAAGCCCACTCCTGGAGAGTGTCTTGGCCCT -941 

- AACTACCA TA-ATGAATGCTG---CATATTAAGAGA--AA -764 

M III II II I Ml III MM I 

- CACCTCCAGCTCCCTTCCTATATACACCCTGTGCCCCAGGATGAGATGAG -991 

- CCACAAGAAGGT-TATA TGTTT GGTT GTCTAA -795 

I I I I I II Mill MM Mill 

- GCCTTTGTATCTCTTTACACTTGTTTCCCAGGGTTTCTGCTGGGGTCTAG -1041 



TAT- 



■TCTTG GA -805 



GCTGCTGTTTCCACCTCTTGACACCTCTGCCCTGCTGCAGGCATTCTAGA - 1091 
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A HDGF2 ISfiS 
/JnmHDGFMK 
A H0GF2^6g 

A HDGF2 mm. 
A HDGF2 mm 
A HDGF2 mm 

/jHmHDGF^^gg 
AHDGF2^^g§ 

4^mmGfmm. 
A HDGF2 mm 

/him HDGF;gi§ 
A H0GF21IK 
/jNimHDGF^Iig 

A HDGF2 mm 
'bmHDGF mm 

A HDGF2 l^gg 
/MIHDGF1SS5 



- --TTTG ATA TGAACCAACACATAG - - - -827 

Mil III INI II I I II 

- CCTTTGGGGTGGATAGTGGGCAG6A6TGGAGGTGAAAGAATATAAAGGAG -1141 



■ TCCTTGTTGTCATTGAC AGAACC CCAG ■ 



-854 



TGTGGGTTCATGGATGGCATCGTCTACCTGAGCTCCTGTCTCCAGCCCCC - 1191 

TTTG TAT6 - - TACATT - 868 

III I II IIIIM 

ACACTTATTTTCCCATCTGCCTACATTCAAGAAACAGGACACTGTGGGAG - 1241 

ATTCAT--ATTCCTCTCTGTT6TGTTTCGGG 897 

II III II II Mill Ml III 
AGAGGCTACCATCCATCCATAAATCCTTGTTGATTTTTGGGAACACTTAT - 1291 

- - -GGGA.A-AAGACATTTTAGC CTTT- - -919 



- CCCCCTGACCCCAGGGTTCAAGGAATT6TAGTTTAACATCTAGACTTTGG -1341 

TTTAAAAGTT - 929 

ill Mill 

- AGTTTCCAAGTTTGGGCCTAGGACCTGGAGG6AGCTAAGAGCTGAAGAAT -1391 

ACTGATTTAATTTCA T6T - TATTTGGTT GCATGAA 953 

llilllll II I Ml I III I I III M 

- CAACTGATTTGCATTGAGQAAAT6TCTCTTTAGATCTCAGGGCAGAAATG -1441 

- GTTGCCCTTAACCACT AAGGATTAT - - - C -989 

I MM IIIIM II III I 

- ATAACCTGGGGAGACCTGCTGCCTTCATCTACTTCCCAATGCTTGA6GCC -1491 

- A- AGATTTTTG-CGCAGACTTATA CATGTCT- -1018 

I MM Ml I lllll II I Ml I I 

- AGCCTGTAGTCAGATATTTCACCCAGACATAAAGGAAAAGACCATTTTTT -1541 

■ --AGGATC -1024 

MM 

■ TTAGGAAATGTTTTTAATAAAA -1563 



m—\±- 68.7% 
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A HDGF2 MB 

A^m. HDGF m& 

A HDGF2 m& 

/hem HDGF 

A HDGF2 
/jN^m HDGF 
AHDGFZ^e 

HDGF 
AHDGF2Me 
/J^tm HDGF^fi 



- MARP-RPREYKAGDLVFAKMKGYPHWPARIDELPEGAVKPPANKYPIFFF -49 

M I .III IlilllMllllilllllll-ll III MM -111 

- MSRSNRQKEYKCGDLVFAKMKGYPHWPARIDEMPEAAVKSTANKYQVFFF -50 

- GTHETAFLGPKDLFPYKEYKDKFGKSNKRKGFNE6LWEIENNPGVKFTGY_-99 

II jlllllllllilll I Mill mill llllllllll II -11 

- GTHETAFLGPKDLFPYEESKEKFGKPNKRKGFSEGLWEIENNPTVKASGY -100 

- QAIQQQSSS ETEGEGGN TADASSEEEGDRVEEDGKGKRKN -139 

|. I I • III .I- IMII •• I I II 

- QSSQKKSCAAEPEVEPEAHEGD6DKKGSAE6SSDEEG-KLVIDEPAKEKN -149 

- EKAGSKRKKSYTSKKSSKQSRK5PGDEDD - 168 

11 II- M ■ I I-- 

- EKGTLKRRAGDVLEDSPKRPKESGDHEEEDKEIAALEGERHLPVEVEKNS -199 

. KDCKEEENKSSSEGGDAGNDTRNTTSDLQKTSEGT -203 



- TPSEPDSGQGPPAEEEEGEEEAAKEEAEAPGVROH ESL -237 



m-i±: S3. 7% 
tato-te: 9.4^ 
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